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Abstract 
This study is an attempt to analyse and deep the insurance premium rate/load as a factor that influences the premium revenues for 
the Social Security Administration by using the Laffer curve logic and to identify the premium load that maximizes premium 
revenues and the improvement it would bring to the Administration. Turkish Social Security system separates the employees 
three main groups: Indıvıduals working on service contract who are subject to SSK(Social Insurance Administration) , 
Individuals working on their own names and accounts who are subject to Bag-Kur(Craftsmen And Artisans And Other Self-
Employed Social Insurance Institution) and public employees who are subject to ES (Retirement Fund General Directorate) 
before the social security reform. The previous study, “Model Proposal for Investigating and Increasing the Social Security 
Administration’s Premium Collection Revenue” analysed the relationship between the premium revenue and premium rate/load 
for all the employees and make a total analyse for premium rate and revenue. In this study it will be focused on : Indıvıduals 
working on service contract who are subject to SSK(Social Insurance Administration) before the reform.The monthly data for the 
period between October 2008 and December 2012 were used in the study. The results of the analysis revealed a significantly 
parabolic relationship between the Administration’s premium revenues and insurance premium load, which is similar to the 
Laffer curve. The insurance premium rate that would maximize the Administration’s premium revenues was found to be 36.9% 
and it was determined that an improvement amount of 6.8 billion TL would have been obtained for the premium revenues in 
2012 if this rate had been applied. In fact the explanatory power of this study (%96) is more than the explanatory power of 
previous study (%80) because the ex-study consisted of the public employees and trades people whose elasticity is lower against 
the social security premium rate.   
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of Academic World Research and Education Center. 
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1. Introduction 
 
    Turkish Social Security system separates the employees three main groups: Indıvıduals working on service 
contract who are subject to SSK(Social Insurance Administration) , Individuals working on their own names and 
accounts who are subject to Bag-Kur (Craftsmen And Artisans And Other Self-Employed Social Insurance 
Institution) and public employees who are subject to ES (Retirement Fund General Directorate) before the social 
security reform. 
 
 This study attempted to identify the premium rate/load that maximizes the premium revenues of the Social 
Security Administration gained from Indıvıduals working on service contract and to calculate the amount of its 
contribution to the Administration’s premium revenues if this rate is applied. The study is divided into two sections. 
The first section models the relationship between the Social Security Administration’s premium revenues and 
premium rate; identifies the premium rate that maximizes the Administration’s premium revenues; and determines 
the financial improvement that application of the rate would bring to the Administration on a monthly and yearly 
basis. The second section interprets the analysis results and offers some suggestions. 
 
2. Model Construction and Estimation  
 
 This study draws upon a study conducted by Beenstock (1979) and another one by Dogan (2002), which is based 
on the former. In the first of these studies, Beenstock (1979)  estimated the relationship between tax revenues (R) 
and tax rate (T) for the period between 1946 and 1977. Tax rate was calculated as the ratio of tax revenues to GDP. 
An equation that includes the time factor (t), which represents the development rate enabled in an economy by 
factors that are independent from the tax system such as social improvements, technical advancement, etc., was 
constructed as follows: 
 
 R= α + (β+t) T- λ T2                                                                                                                                                                                                                                    (1) 
 
     In this equation, one can obtain the rate that ensures maximum tax revenue in the form of  dR/dT=0  Tmax = 
(β+t)/2λ   
 In another study, Seyhun (2002)  investigated whether actual tax rates were above or below the tax rate that 
would maximize revenues and constructed the following model:  
                     
 Log R= (α+βt)T-λT2                                                                                                                                                (2) 
 
 Here, R represents tax revenues, T represents the tax rate, and t represents trend. By adding variable (y) that 
represents the GDP for the previous period to model (2), model (3) was obtained. 
                                      
  Log R= (α+βy)T-λT2                                                                                                                                                                                                                               (3) 
  
     As is well-known, the Laffer curve, which represents the relationship between tax revenues and tax rates, 
propounds that an increase in tax rates could reduce tax revenues or a decline in tax rates could result in an increase 
in tax revenues. The Laffer curve postulates that as tax rates increase from zero to 100%, the tax revenue will first 
be maximized and then will fall back to zero again. Thus, it is assumed that there will be no tax revenues if tax rate 
is 0% and 100%. 
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Figure 1: Laffer Curve 
      
     Figure 1 shows the Laffer curve. In Figure 1, T* represents the tax rate that maximizes tax revenues. At tax rates 
lower than T*, tax rates should be increased to increase tax revenues. At rates after T*, tax revenues could be 
increased through the decline in tax rates (Karabulut, 2006:371). 
     In this study, the researcher attempted to identify the insurance premium rate that would maximize the SSK 
premium revenues of the Social Security Administration on the basis of model (3) shown above. Because insurance 
premiums are also deducted from gross earnings and constitute a burden on real earnings just like the tax burden. 
Therefore, tax revenues that are a burden on gross pay were replaced by insurance premium revenue (PI) and tax 
rate was replaced by insurance premium rate (PR); and by assuming that insurance premium revenue would 
approach zero when insurance premium rate is 0% or 100% and maximize at some value between the two extremes 
as is the case in the Laffer curve, a similar parabolic model was used. In the constructed model, the insurance 
premium rate is defined as the ratio of the Social Security Administration’s monthly insurance premium revenues 
(PI)  to the sum of the earnings subject to premiums (PBE) from which the Premium Revenues are collected 
(PR=PI/PBE). So this value that represents the premium rate in the model covers the “insurance premium load”, not 
the rates applied directly. Furthermore, the sum of the earnings subject to premiums for the previous period (PBEt-1) 
was added to the model as a variable to arrive at model (4). 
  
Ln PIt = (α+ β(PBEt-1)) PRt - λPRt2                                                                                                                                                                                              (4)  
  
     The premium rate that maximizes premium revenues was calculated by using the formula       
PRmax=  (α+β( PBEt-1)) /2λ. 
     Premium revenues increase with increasing premium rates. However, after a certain point, the increase in 
premium rates will lead to increased informal employment rates or more employees preferring rest to work. 
Therefore, it is believed that a parabolic correlation exists between premium revenues and premium rates, just like 
the correlation between tax revenues and tax rates. The model yielded no significant results when earnings subject to 
premiums were used, but significant results were obtained when the earnings subject to premiums for the previous 
period were used, which could be attributed to the fact that structural characteristics of a preceding year determine 
those of the following year in an economy. For instance, financial authorities take account of the changes in the tax 
revenues for the previous year and a higher tax rate is required to meet increasing public expenditures with an 
increase in the GDP of the previous year. 
    The monthly values covering the period between October 2008 and December 2012 were employed for the 
variables to estimate model (4). Stationarity of the series was tested by ADF (Augmented Dickey-Fuller) test. Table 
1 shows the results of the ADF test.  
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Table 1:Results of the ADF Test 
 
Variables Level First Order Difference 
PI 1,227201 -12,25863* 
PBE 3,332460 -10,20976* 
PR -7,114675 -10,23906* 
         * Rejection of  the unit root hypothesis at the 1% level. 
     
As is clear from Table 1, all of the variables are stationary at first order difference. So model (4) was estimated 
using Engle- Granger Two-Step Estimation procedure.  The estimated model is as follows: 
              
Ln PI= 42.92353 PR + 0.000000000226 (PBE t-1)*PR     -   62.11796 PR2                                                                                                  ( 5) 
                          se     (0.323849)           (0.00000000000889)                       (1.036016) 
                                     R2=0.9594       dw=1.681382    ADF(U) = -5.67             Fwhite=0.15 
    
 As is seen in model (5), premium revenues (PI) increased with increasing premium rate (PR) and decreased with an 
increase in the premium rate squared. All the coefficients in the model are statistically significant and have a high 
explanatory power (R2). Moreover, the model does not present any problems of autocorrelation, multicollinearity, 
and heteroscedasticity. All these factors make the estimated model a good model. In fact this study’s   explanatory 
power (R2) is more than the previous study (%80) that makes an whole analysis for all the employees consisted of the 
public employees and trades people whose elasticity is lower against the social security premium rate compared to indıvıduals 
working on service contract who are subject to SSK 
    By using the coefficients in model (4), the rate that maximizes premium revenues was calculated for the periods 
between October 2008 and December 2012 with the help of the formula PRmax=  (α+β( PBEt-1)) /2λ. The analysis 
results yielded a rate ranging between 36% and 37% with an arithmetic mean of 36.82 % for the rate that maximizes 
the premium revenues for the Administration1†.This means that the Administration suffers losses at premium rates 
above or below this rate. Because this is the approximate premium load that maximizes premium revenues and 
premium revenue collection is reduced above and below this rate.2‡ The 50 months’ data we have suggests that the 
rate that maximizes premium revenues cannot fall below 36.69% and rise above 36.95%. As a matter of fact, the 
legal premium rate ranges between 33.5% and 42.5%.   Table 2 presents the premium revenues calculated for 2009-
2012 by using model (4).  
 
Table 2:   Premium Revenues Calculated for 2009-2012 
      
In Table 2, the yearly premium revenue to be obtained was calculated by substituting the rate that maximizes 
premium revenues with 36.9 % and a total positive difference of 6.786.360.837, 57 TL was found from the realized 
premium revenues. If the premium load had been 36.9 %, then an extra premium revenue amount of 6.786.360.837, 
57TL (6.8 quadrillion in the former Turkish currency) could have been collected in 2012.  
 
3. Conclusion and Suggestions  
 
 
1 The table is in Appendix 1. 
2 By testing the rate that maximizes Premium revenues with Z test, we accepted the hypothesis H0:μ=0.369. The sample standard 
error is 0,004721909.  It ranges between 0,366919034 < μ < 0,369536728 (at 95% confidence level). 
 
 
Years Realized Premium  Load (%) 
Realized Premıum 
Revenue (TL) 
Maximum Premium 
Revenue (TL) Difference (TL) 
2009 0,322123613 37.486.450.333,61 43.002.491.076,56 5.516.040.742,95 
2010 0,330970972 45.634.561.742,00 49.587.272.198,53 3.952.710.456,53 
2011 0,34123754 55.982.417.190,38 59.455.027.561,04 3.472.610.370,66 
2012 0,341450582 67.016.216.860,56 73.802.577.698,13 6.786.360.837,57 
596   Murat Binay /  Procedia Economics and Finance  26 ( 2015 )  592 – 597 
 
    The driving idea behind this study was the question of what can be done to increase premium revenues, which 
constitute the main revenue source for one of the public agencies with the highest budget; i.e., the Social Security 
Administration. Given that the current premium revenues fall short of meeting the pensions in the Social Security 
Administration, it is vital to increase premium revenues for a sustainable social security system.  
    In the study, the relationship between the SSK premium revenue collection and premium rate/load for the Social 
Security Administration was analyzed on the basis of the Laffer curve’s logic, one of the important tools of supply-
side economics. Monthly data covering the period between October 2008 and December 2012 were used in the 
study. The model was estimated using Engle-Granger Two-Step Estimation Procedure. As a result of the analyses, 
the hypothesis that “the relationship between the premium revenues and premium rates of the Social Security 
Administration is compatible with the Laffer curve” was validated in a statistically significant way and the premium 
rate that maximizes the Administration’s SSK premium revenues was found to be 36.9%. This rate is above the 
realized premium rates; in other words, the premium load should be increased to be closer to 36.9% so that premium 
rates can be maximized according to the Laffer curve. It was found that once this rate is applied, the premium 
revenues would be higher than those realized in 2012 with an extra premium revenue amount of around 6.8 billion 
TL. Moreover, the yearly changes in realized premium load clearly show that there is a trend toward the rate that 
maximizes premium revenues.   
    A logical suggestion to increase the Administration’s premium revenues would be to raise the current premium 
rate, legally ranging between 33.5% and 42.5% before 2013 and fixed to %34.5,  up to or near 36.9 %. Another 
suggestion could be to gain stricter administrative control over informal employment and to try to reach this rate 
through fines or to decrease the premium based earnings to get the load ratio of %36.9 without changing the legal 
current ratio, %34.5. 
 
Appendix 1.  
 
Table 3: Maximum Premium Income Between  October 2008 - December 2012 Period  
 
Term Monthly 
Premium 
Revenue 
(PI) (million 
TL)  
Premium 
Based on 
Earnings 
(PBE) (TL) 
Monthly 
Premium 
Revenue / 
Premium 
Based on 
Earnings 
 (Actual 
Premium 
Rate/Load) 
Premium 
Rate, Which 
Maximizes 
The 
Premium  
Revenue 
(PR) 
MAXIMUM 
PREMIUM 
REVENUE  
(million TL) 
IMPROVEMENT 
AMOUNT 
(maximum 
premium 
revenue-realized 
premium 
revenue)   
(million TL) 
THE 
PERCENTAGE 
of 
IMPROVEMENT 
(%) 
 
 October 2008 2810,668096 9368869672 0,300001     
 November 2008 2822,687736 9316352648 0,302982 0,362543253 3514,4427 691,75496 24,50696 
December 2008 2999,619496 9428432463 0,318146 0,362447718 3499,354629 499,73513 16,65995 
January 2009 2950,838659 9160296238 0,322134 0,362651605 3531,638603 580,79994 19,68254 
February 2009 2938,214263 8771548803 0,334971 0,362163833 3454,924099 516,70984 17,58585 
March 2009 3078,432499 9244154324 0,333014 0,361456655 3346,827742 268,39524 8,718568 
April 2009 2840,467881 9235195257 0,30757 0,362316381 3478,724267 638,25639 22,47011 
May 2009 3037,757498 9434720370 0,321976 0,362300083 3476,173269 438,41577 14,43222 
June 2009 2903,841844 9742049318 0,298073 0,362663043 3533,459138 629,61729 21,68222 
July 2009 3122,983371 9695415415 0,322109 0,363222111 3623,665132 500,68176 16,03216 
August 2009 3125,222379 9869395321 0,316658 0,363137279 3609,821536 484,59916 15,50607 
September 2009 3024,453475 10362282417 0,291871 0,363453769 3661,756383 637,30291 21,07167 
October 2009 3333,763422 10170410111 0,32779 0,364350389 3813,238679 479,47526 14,3824 
November 2009 3237,215117 10370336160 0,312161 0,364001351 3753,493721 516,2786 15,94823 
December 2009 3893,259926 10317069301 0,377361 0,36436504 3815,768397 -77,49153 -1,9904 
January 2010 3336,460663 10405050260 0,320658 0,364268141 3799,070012 462,60935 13,86527 
February 2010 3369,033884 10145922823 0,332058 0,364428189 3826,692647 457,65876 13,58427 
March 2010 3848,967455 10855354099 0,354569 0,363956805 3745,940644 -103,0268 -2,67674 
April 2010 3441,790431 10959915359 0,314034 0,365247346 3971,444749 529,65432 15,38892 
May 2010 3565,27815 11228388913 0,317524 0,365437555 4005,880057 440,60191 12,35814 
June 2010 3660,323676 11559910073 0,316639 0,365925941 4095,75489 435,43121 11,89598 
 July 2010 3851,059783 11591982773 0,332218 0,366529017 4209,694975 358,63519 9,312636 
August 2010 3892,285225 11947465520 0,325783 0,366587361 4220,894887 328,60966 8,442589 
September 2010 3944,115734 12239675897 0,32224 0,367234027 4347,167308 403,05157 10,21906 
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Term Monthly 
Premium 
Revenue 
(PI) (million 
TL)  
Premium 
Based on 
Earnings 
(PBE) (TL) 
Monthly 
Premium 
Revenue / 
Premium 
Based on 
Earnings 
 (Actual 
Premium 
Rate/Load) 
Premium 
Rate, Which 
Maximizes 
The 
Premium  
Revenue 
(PR) 
MAXIMUM 
PREMIUM 
REVENUE  
(million TL) 
IMPROVEMENT 
AMOUNT 
(maximum 
premium 
revenue-realized 
premium 
revenue)   
(million TL) 
THE 
PERCENTAGE 
of 
IMPROVEMENT 
(%) 
 
October 2010 4013,271365 12390954244 0,323887 0,367765593 4453,961656 440,69029 10,98082 
November 2010 4033,30122 12176849648 0,331227 0,368040786 4510,338326 477,03711 11,82746 
December 2010 4678,674156 12379388644 0,377941 0,367651304 4430,768148 -247,906 -5,29864 
January 2011 4015,019595 12549798290 0,319927 0,368019747 4506,001616 490,98202 12,22863 
February 2011 4359,467543 12260028333 0,355584 0,368329742 4570,348956 210,88141 4,83732 
March 2011 4691,956453 13061600093 0,359218 0,367802616 4461,502703 -230,4537 -4,91168 
April 2011 4456,940409 13204632817 0,337529 0,369260771 4769,52671 312,5863 7,013473 
May 2011 4472,353435 13542424021 0,330248 0,369520965 4826,819604 354,46617 7,925719 
June 2011 4600,65571 13764932923 0,33423 0,370135447 4965,037098 364,38139 7,920206 
July 2011 4411,033742 14001564932 0,315039 0,370540218 5058,368257 647,33451 14,67535 
August 2011 4741,963445 14167960882 0,334696 0,37097068 5159,664312 417,70087 8,808606 
September 2011 5058,506025 14198935507 0,35626 0,371273374 5232,178578 173,67255 3,433278 
October 2011 4874,244474 14581031836 0,334287 0,37132972 5245,795794 371,55132 7,622747 
November 2011 4822,285593 14218745252 0,33915 0,372024799 5416,894537 594,60894 12,33044 
December 2011 5477,990766 14505374564 0,377652 0,371365757 5254,524313 -223,4665 -4,07935 
January 2012 4919,755003 14768342348 0,333128 0,37188717 5382,55292 462,79792 9,40693 
February 2012 4588,841448 14554864611 0,315279 0,372365539 5502,918121 914,07667 19,91955 
March 2012 5876,297167 15373135797 0,382245 0,371977198 5404,990809 -471,3064 -8,02046 
April 2012 4718,524722 15595694534 0,302553 0,373465731 5790,680797 1072,1561 22,72227 
May 2012 6043,121947 15977202479 0,378234 0,373870592 5900,545062 -142,5769 -2,35932 
June 2012 5510,820188 16326035989 0,337548 0,374564601 6094,032837 583,21265 10,58305 
July 2012 5458,983542 16760504046 0,325705 0,375199171 6276,82574 817,8422 14,98158 
August 2012 5730,81866 17131446216 0,33452 0,37598952 6512,633617 781,81496 13,64229 
September 2012 5871,53334 17185957322 0,341647 0,376664308 6721,373423 849,84008 14,4739 
October 2012 5958,601337 17647590605 0,337644 0,37676347 6752,639346 794,03801 13,32591 
November 2012 5911,849175 16944974861 0,348885 0,377603236 9.992.305.331,53 1111,8122 18,80651 
December 2012 6427,070331 18003405450 0,356992 0,376325094 9.325.695.865,59 188,50041 2,932914 
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